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Disclaimer

The California Air Pollution Control Officers Association (CAPCOA) has prepared this report
on quantifying greenhouse gas emissions from select mitigation strategies to provide a common
platform of information and tools to support local governments.

This paper is intended as a resource, not a guidance document. It is not intended, and should
not be interpreted, to dictate the manner in which a city or county chooses to address
greenhouse gas emissions in the context of projects it reviews, or in the preparation of its
General Plan.

This paper has been prepared at a time when California law and regulation, as well as accepted
practice regarding how climate change should be addressed in government programs, is
undergoing change. There is pending litigation that may have bearing on these decisions, as
well as active legislation at the federal level. In the face of this uncertainty, local governments
are working to understand the new expectations, and how best to meet them. This paper is
provided as a resource to local policy and decision makers to enable them to make the best
decisions they can during this period of uncertainty.

Finally, in order to provide context for the quantification methodologies it describes, this report
reviews requirements, discusses policy options, and highlights methods, tools, and resources
available; these reviews and discussions are not intended to provide legal advice and should not
be construed as such. Questions of legal interpretation, or requests for legal advice, should be
directed to the jurisdiction’s counsel.
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Executive
Summary

This report on Quantifying Greenhouse Gas Mitigation Measures: A Resource for
Local Government to Assess Emission Reductions from Greenhouse Gas
Mitigation Measures was prepared by the California Air Pollution Control Officers
Association with the Northeast States for Coordinated Air Use Management and the
National Association of Clean Air Agencies, and with technical support from Environ and
Fehr & Peers. It is primarily focused on the quantification of project-level mitigation of
greenhouse gas emissions associated with land use, transportation, energy use, and
other related project areas. The mitigation measures quantified in the Report generally
correspond to measures previously discussed in CAPCOA'’s earlier reports: CEQA and
Climate Change; and Model Policies for Greenhouse Gases in General Plans. The
Report does not provide policy guidance or advocate any policy position related to
greenhouse gas emission reduction.

The Report provides a discussion of background information on programs and other
circumstances in which quantification of greenhouse gas emissions is important. This
includes voluntary emission reduction efforts, project-level emission reduction efforts,
reductions for regulatory compliance, and reductions for some form of credit. The
information provided covers basic terms and concepts and again, does not endorse or
provide guidance on any policy position.

Certain key concepts for quantification are covered in greater depth. These include
baseline, business-as-usual, types of emission reductions, project scope, lifecycle
analysis, accuracy and reliability, additionality, and verification.

In order to provide transparency and to enhance the understanding of underlying
strengths and weaknesses, the Report includes a detailed explanation of the
approaches and methods used in developing the quantification of the mitigation
measures. There is a summary of baseline methods (which are discussed in greater
detail in Appendix B) as well as a discussion of methods for the measures. This
includes the selection process for the measures, the development of the quantification
approaches, and limitations in the data used to derive the quantification.

The mitigation measures were broken into categories, and an overview is provided for
each category. The overview discusses specific considerations in quantifying emissions
for measures in the category, as well as project-specific data the user will need to
provide. Where appropriate and where data are readily available, the user is directed to
relevant data sources. In addition, some tables and other information are included in
the appendices.

The mitigation measures are presented in Fact Sheets. An overview of the Fact Sheets
is provided which outlines their organization and describes the layout of information.
The Report also includes a step-by-step guide to using a Fact Sheet to quantify a
project, and discusses the use of Fact Sheets outside of California. The Report also
discusses the grouping of the measures, and outlines procedures and limitations for
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quantifying projects where measures are combined either within or across categories.
These limitations are critical to ensure that emission reductions are appropriately
qguantified and are not double counted. As a general guide, approximate ranges of
effectiveness are provided for each of the measures, and this is presented in tables at
the end of Chapter 6. These ranges are for reference only and should not be used in
lieu of the actual Fact Sheets; they do not provide accurate quantification on a project-
specific basis.

The Fact Sheets themselves are presented in Chapter 7, which includes an index of the
Fact Sheets and cross references each measure to measures described in CAPCOA’s
earlier reports: CEQA and Climate Change; and Model Policies for Greenhouse Gases
in General Plans. Each Fact Sheet includes a description of the measure, assumptions
and limitations in the quantification, a baseline methodology, and the quantification of
the measure itself. There is also a sample project calculation, and a discussion of the
data and studies used in the development of the quantification.

In the Appendices, there is a glossary of terms. The baseline methodology is fully
explained, and there is additional supporting information for the transportation methods
and the non-transportation methods. Finally, the Report includes select reference
tables that the user may consult for select project-specific factors that are called for in
some of the Fact Sheets.
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Background ®

The California Air Pollution Control Officers Association (CAPCOA) prepared the report,
Quantifying Greenhouse Gas Mitigation Measures: A Resource for Local Government to
Assess Emission Reductions from Greenhouse Gas Mitigation Measures (Quantification
Report, or Report), in collaboration with the Northeast States for Coordinated Air Use
Management (NESCAUM) and the National Association of Clean Air Agencies
(NACAA), and with contract support from Environ, and Fehr & Peers, who performed
the technical analysis. The Report provides methods for quantifying emission
reductions from a specified list of mitigation measures, primarily focused on project-level
mitigation. The emissions calculations include greenhouse gases (GHGSs), particulate
matter (PM), carbon monoxide (CO), oxides of nitrogen (NOx), sulfur dioxide (SO2), and
reactive organic gases (ROG), as well as toxic air pollutants, where information is
available.

The measures included in this Report were selected because they are frequently
considered as mitigation for GHG impacts, and standardized methods for quantifying
emissions from these projects were not previously available. Measures were screened
on the basis of the feasibility of quantifying the emissions, the availability of robust and
meaningful data upon which to base the quantification, and whether the measures
(alone or in combination with other measures) would result in appreciable reductions in
GHG emissions. CAPCOA does not mean to suggest that other measures should not
be considered, or that they might not be effective or quantifiable; on the contrary, there
are many options and approaches to mitigate emissions of GHGs. CAPCOA sought to
provide a high quality quantification tool to local governments with the broadest
applicability possible, given the resource limitations for the project. CAPCOA
encourages local governments to be bold and creative as they approach the challenge
of climate change, and does not intend this Report to limit the scope of measures
considered for mitigation.

The majority of the measures in the Report have been discussed in CAPCOA’s previous
resource documents: CEQA and Climate Change, and Model Policies for Greenhouse
Gases in General Plans. The measures in this Report are cross-referenced to those
prior reports. The quantification methods provided here are largely project-level in
nature; they can certainly inform planning decisions, however a complete planning-level
analysis of mitigation strategies will entail additional quantification.

In developing the quantification methods, CAPCOA and its contractors conducted an
extensive literature review. The goal of the Report was to provide accurate and reliable
guantification methods that can be used throughout California and adapted for use
outside of the state as well.
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Intent and Audience

This document is intended to further support the efforts of local governments to address
the impacts of GHG emissions in their environmental review of projects and in their
planning efforts. Project proponents and others interested in quantifying mitigation
measures will also find the document useful.

The guidance provided in this Report specifically addresses appropriate procedures for
applying quantification methods to achieve accurate and reliable results. The Report
includes background information on programs and concepts associated with the
guantification of GHG emissions. The Report does not provide policy guidance on any
of these issues, nor does it dictate how any jurisdiction should address questions of
policy. Policy considerations are left to individual agencies and their governing boards.
Rather, this Report is intended to support the creation of a standardized approach to
guantifying mitigation measures, to allow emission reductions and measure
effectiveness to be considered and compared on a common basis.

Because the quantification methods in this Report were developed to meet the highest
standards for accuracy and reliability, CAPCOA believes they will be generally accepted
for most quantification purposes. The decision to accept any quantification method
rests with the reviewing agency, however. Further, while the Report discusses the
guantification of GHG emissions for a variety of purposes, including the quantification of
reductions for credit, using these methods does not guarantee that credit will be
awarded.

Using the Document

Chapters 2 and 3 of this Report discuss programs and concepts associated with GHG
guantification. They are intended to provide background information for those
interested in the context in which reductions are being made. Chapter 4 discusses the
underpinnings of the quantification methods and specifically addresses limitations in the
data used as well as limitations in applying the methods; it is important for anyone using
this Report to review Chapter 4. Chapter 5 provides an overview of the mitigation
measure categories, including key considerations in the quantification of emission
reductions in those categories. Chapter 6 explains how to use the fact sheets for each
measure’s quantification method, and also discusses the effectiveness of the measures
and how combining measures changes the effectiveness.

Once the user understands the quantification context, and the limitations of the
methods, the fact sheets can be used like recipes in a cookbook . In using the fact
sheets, however, CAPCOA strongly advises the reader to pay careful attention to the
assumptions and limitations set forth for each individual measure, and to make sure that
these are respected and appropriately considered.
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The fact sheets with the actual quantification methods for each individual measure Chapter 1
are contained in Chapter 7. The baseline methods are explained in Appendix B. It
is the responsibility of the user to ensure that all data inputs are provided as called
for in the methods, and that the data are of appropriate quality. ®

CAPCOA will not be able to provide case-by-case review or adjustments for specific
projects outside of the provision for project-specific data inputs that is part of each fact
sheet. Questions about individual projects may be referred to your local air district.

As a final note, the methods contained in this document include generalized information
about the measures themselves. This information includes emission factors, usage
rates, and other data from various sources, most commonly published data from public
agencies. The data were carefully reviewed to ensure they represent the best
information available for this purpose. The use of generalized information allows the
guantification methods to be used across a range of circumstances, including variations
in geographical location, climate, and population density, among others.

Where good quality, project-specific data is available that provides a superior
characterization of a particular project, it should be used instead of the more
generalized data presented here. The methods provided for baseline and mitigated
emissions scenarios allow for such substitution. The local agency reviewing the project
should review the project-specific data, however, to ensure that it meets standards for
data quality and will not result in an inappropriate under- or overestimation of project
emissions or mitigation.
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Chapter 2

Quantification Framework

o
The Quantification Report has been prepared to support a range of quantification
needs. Itis based on the premise that quantification of GHG emissions and reductions
should rest on a foundation of clear assumptions, limits, and calculations. When these
elements and the methods of applying them are transparent, a common “language” is
created that allows us to talk about, compare, and evaluate GHGs with confidence that
we are looking at “apples to apples.”

For the purpose of this report, GHGs are the six gases identified in the Kyoto Protocol:
carbon dioxide (COy), nitrous oxide (N,O), methane (CH,), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), and sulfur hexafluoride (SFg). GHGs are expressed in metric
tons (MT) of COe (carbon dioxide equivalents). Individual GHGs are converted to
CO.e by multiplying values by their global warming potential (GWP). Global warming
potentials represent a ratio of a gas’ heat trapping characteristics compared to CO5,
which has a global warming potential of 1.

As a general rule, the quantification methods in this report are only accurate to the
degree that the project adheres to the assumptions, limitations, and other criteria
specified for a given measure. Where specific data inputs are indicated for either the
baseline or the project scenario calculations, those data must be provided for the
calculations to be valid. Further, the quality of the data used will substantially impact
the quality of the results achieved. For example, if a calculation method calls for a
traffic count, the calculations can’t be made without supplying a traffic count number.
However, the number used could be a rough estimate, could be based on a small, one-
time sample, or could be derived through a full traffic study over a representative period
of time or times. Clearly, using a rough estimate for any of the data inputs will yield
results that are less accurate than they would be if higher quality data inputs were
provided.

This does not mean that rough estimates cannot be used. There will be times when the
guantification does not need to be precise. In order to speak the common language,
however, it is important to identify how precise your data inputs are. It is also important
to give careful consideration to the intended use of the quantification, to make sure that
the results you achieve will be sufficiently rigorous to support the conclusions you draw
from them.

The quantification methods in this report rely on very specific assumptions and
limitations for each mitigation measure. Unlike the discussion of data inputs, the
measure assumptions and limits affect more than the precision of the calculations: they
determine whether the calculation is valid at all. For example, there is a method for
calculating GHG reductions for each percentage in improvement in building energy use
beyond the performance standards in California’s Title 24; that method states that the
measure is specifically for electricity and natural gas use in residential and commercial
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buildings subject to Title 24. If the building is located outside of California, where Title
24 is not applicable, the method will not yield accurate results unless the baseline
assumptions are adjusted to reflect the standards that actually apply. Further, the
measure effectiveness is based on assumptions that certain other energy efficiency
measures are also applied (such as third-party HVAC-commissioning); if those
additional measures are not applied, the calculated reductions will not be accurate and
will overestimate the reductions compared to what will actually be achieved.

There may be situations where you choose to apply a method even if the assumptions
do not match the specific conditions of the project; while CAPCOA does not recommend
this, if you do it, it is imperative that any deviations are clearly identified. While you may
still be able to calculate a reduction for your measure, in many cases the error in your
result will be so large that any conclusions you would draw from the analysis could be
completely wrong.

Quantifying Measures for Different Purposes

There are several reasons that a person might implement measures to reduce GHG
emissions. Some measures are implemented simply because it's a good thing to do.
Knowing how many metric tons of GHG emissions were reduced might not be important
in that case. There are other reasons for undertaking a project to reduce GHGs,
however, and for some of these purposes quantification (and verification) become
increasingly important, and sensitive. This chapter discusses the role of quantification,
and to a lesser extent verification, in reductions undertaken for a range of reasons.
These include: voluntary reductions, reductions undertaken specifically to mitigate
current or future impacts, reductions for regulatory compliance, and reductions where
some form of credit is being sought, including credits that may be traded on a credit
exchange. The purpose for which reductions are quantified will determine the level of
detail involved in the quantification, as well as the degree of verification needed to
support the quantification. As stated previously, this discussion is provided for
information purposes only; it should not be construed to advocate or endorse any
particular policy position.

Voluntary Reductions

Voluntary reductions of GHG emissions are reductions that are not required for any
reason, including a regulation, law, or other form of standard. Even when reductions
are not mandatory, however, there may be reasons to quantify them.

The project proponent may simply want to know how effective the X
project is. Examples of this would be when a project is undertaken W!\u
in an educational setting, or to demonstrate the general feasibility of | tiean EnergyEnviroament

STATE PARTHNERSHIP

a concept, or promote an image of environmental

responsibility. In such a case, the focus may be on CLIMATEY
implementing the project more than documenting LEADERS
exactly how many tons of CO.e have been reduced,
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and a reasonable estimate might be sufficient. The project proponent may wish to Chapter 2

track reductions to fulfill an organizational policy or commitment, or to establish a
track record in GHG reductions. For these purposes, the quantification does not
need to be precise, but it should still be based on sound principles and accepted
methods.

When reductions are purely voluntary, they may be estimated using the methods
contained in this document, even if all of the variables are not known, or if some of the
assumptions are not fully supported by the specifics of the project. If the quantification
is performed without the level of detail outlined in the method for a given measure (or
specified for the baseline calculations), the results will be less accurate. The same is
true if a method is used in a situation where the assumptions are not fully

eenliea  supported, or if the method is used outside the noted limitations. As one
would expect, the greater the degree of variation from the conditions put
forth in the fact sheets, the less accurate the quantification will be.
Significant deviation can result in very large errors.

If there is any possibility that the project proponent may at some point
sl \ish to use the reductions to fulfill a future regulatory or mitigation
requirement, or seek some form of credit for the reductions, the proponent
should not deviate from the methods and should ensure that all necessary data are
included, and all assumptions and limitations are appropriately addressed. Acceptance
of the quantification methods in this Report to fulfill any requirement is solely at the
discretion of the approving agency. Use of these methods does not guarantee that
credit of any kind will be awarded for reductions made.

Reductions to Mitigate Current or Future Impacts

One of the most common reasons for quantifying emissions of GHG is to analyze and
mitigate current or future impacts of specific actions or activities. This can include
project-level impacts, such as those evaluated under the California Environmental
Quality Act (CEQA), or plan-level impacts, such those resulting from the implementation
of a General Plan or Climate Action Plan. Quantification of projects and mitigation
under CEQA was the main focus in preparing this guidance document. Most of the
measures quantified in the Report are project-level in nature. Many of these are also
good examples of the kinds of policies and actions that would be included in a General
Plan or a Climate Action Plan. The quantification methods provided here can be used
to support conclusions about the effectiveness of different measures in a planning
context; however, a full analysis of plan-level impacts will require consideration of
additional factors, depending on the nature of the measure. Some of the measures
have been specifically identified as General Plan measures, and a discussion is
included about appropriate analysis of these measures, where study data exist to
support such analysis.
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Project-Level Mitigation: Existing environmental law and policy requires that
environmental impacts of projects be evaluated and disclosed to the public, and where
those impacts are potentially significant, that they be mitigated. At the federal level, the
National Environmental Protection Act (NEPA) governs this evaluation. Many states
have their own programs as well; in California, the California Environmental Quality Act,
or CEQA, sets forth the requirements and the framework for the review.

The responsibility to evaluate impacts, to determine significance, and to define
appropriate mitigation rests with the Lead Agency. This is typically a city or county with
land-use decision-making authority, although other agencies can be Lead Agencies,
depending on the nature of the project and the jurisdiction of the agency.

Guidance on CEQA and Climate Change: There are currently two resources for Lead
Agencies on incorporating considerations of climate change into their CEQA processes.
The first was prepared by CAPCOA, and the most recent is an amendment to the
official CEQA Guidelines prepared by the California Natural Resources Agency
(Resources Agency).

CAPCOA Guidance- In January of 2008, CAPCOA released a resource document,

“CEQA and Climate Change: Evaluating and Addressing Greenhouse Gas Emissions

from Projects Subject to the California Environmental Quality Act,” =

that discussed different approaches to determining whether GHG %.COA
Climate Change &

emissions from projects are significant under CEQA. It reviewed
the models and other tools available at that time for conducting
GHG analyses, and the document also contained a list of
mitigation measures. A copy of the report is available at
http://www.capcoa.org.

Evaluating and Addressing Greenhous:
ions from

Resources Agency Guidance- Since the release of that report,
the California Natural Resources Agency (Resources Agency) s 200e [
finalized its guidance on GHG emissions and CEQA in December "

of 2009. Under Senate Bill 97 (Chapter 148, Statutes of 2007), the Governor’s Office of
Planning and Research (OPR) was required to prepare amendments to the state’s
CEQA Guidelines addressing analysis and mitigation of the potential effects of GHG
emissions in CEQA documents. The legislation required the Resources Agency to
adopt the amended Guidelines by 2010.

The CEQA Guidelines Amendments adopted by the Resources Agency made material
changes to 14 sections of the Guidelines. The changes include dealing with the
[S— determination of significance (principally in Public Resource Code
—— Section 15064) and cumulative impacts, as well as areas such as the
====""" | consultation process for the draft EIR, the statement of overriding

o considerations, the environmental setting, mitigation measures, and
tiering and streamlining. Overall, the

CALIFORNIA ) . s el )
=I discussion of determining significance in
1

AGENCY

10
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these amendments is consistent with the earlier report released by CAPCOA. Chapter 2

In the Final Statement of Reasons (SOR) for the adoption of the amendments to the
CEQA Guidelines, the Resources Agency makes two points that are important with
regard to quantification of GHG emissions from projects. First, it states that the
Guidelines “appropriately focus on a project’s potential incremental contribution of
GHGs” and that the amendments “expressly incorporate the fair argument standard.
This sets the parameters for the analysis to be performed. The Resources Agency
further states that the analysis for GHGs must be consistent with existing CEQA
principles, which includes standards for the substantial evidence needed to support
findings.

»nl

Second, the Final SOR specifically states that the amendments “interpret and make
specific statutory CEQA provisions and case law ... determining the significance of
GHG emissions that may result from proposed projects.”® In this context, they cite
specific case law as well as CEQA Guidelines Section 15144 that require a lead agency
to “meaningfully attempt to quantify the Project’s potential impacts on GHG emissions
and determine their significance.”

Complete copies of the 2009 CEQA Guidelines Amendments and the Final Statement
of Reasons may be downloaded at: http://ceres.ca.gov/ceqa/docs/.

Quantification of Projects: Project level quantification, especially as it pertains to CEQA,
was CAPCOA'’s main focus in developing this Report. The baseline conditions and
guantification methods were selected to be consistent with the implementation of AB 32,
as well as the Scoping Plan developed by ARB. The list of mitigation measures
selected for the Report reflects the types of strategies that local governments and
project proponents have shown interest in, and sought direction on quantifying. For the
most part, they entail clearly delineated boundary conditions, and have been designed
to be applicable across a range of circumstances.

This Quantification Report does not provide any policy guidance on what amount of
GHG emissions would be significant. The determination of significance, including any
thresholds, is the exclusive purview of the Lead Agency and its policy board.
CAPCOA'’s Quantification Report provides methods to quantify emissions from specific
types of mitigation projects or measures. It is based on a careful review of existing
studies and determinations to develop rigorous quantification methods that meet the
substantial evidence requirements of CEQA.

A project proponent or reviewer who wishes to use these methods to quantify emissions
for the purpose of complying with CEQA must adhere to the assumptions and limitations

! California Natural Resources Agency: “Final Statement of Reasons for Regulatory Action: Amendments to the
State CEQA Guidelines Addressing and Analysis and Mitigation of Greenhouse Gas Emissions Pursuant to SB 97,”
December, 2009; p 12.

2 bid: p. 18.

® Ibid: p. 18.

11
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specified in the methods for each project type. If these assumptions and limitations are
not followed, the quantification will not be valid. Ultimately, the Lead Agency will have
the responsibility to review and decide whether to allow any requests for deviations from
the method, and to determine whether those deviations have a substantive impact on
the results. Lead Agencies may contact their local air district for assistance in making
such a review, but CAPCOA will not be in a position to provide any case-by-case review
of changes to the quantification methods in this report.

As stated previously, where good quality, project-specific data are available, they should
be substituted for the more generalized data used in the baseline and mitigation
emissions calculations. The quality of the data inputs can significantly affect the
accuracy and reliability of the results. When quantification is performed for CEQA
compliance, CAPCOA recommends that project-specific data be as robust as possible.
We discourage the use of approximations or unsubstantiated numbers. In any case,
CAPCOA strongly recommends that the source(s) and/or basis of all project-specific
data supplied by the project proponent be clearly identified in the analysis, and the
limitations of the data be discussed.

Plan-Level Mitigation: Cities and counties, as well as other entities, develop
environmental planning documents. The most common are General Plans, which
specify the blueprint for land-use, transportation, housing, growth, and resource
management for cities, counties, and regions. These plans are periodically updated,
and in recent updates, the California Attorney General has put jurisdictions on notice
that their plans must consider climate change.

A stand-alone plan that considers climate change is a Climate Action Plan. Climate
Action Plans can be developed for a school or company, for a city, county, region, or
larger jurisdiction. A Climate Action Plan will typically identify a reduction target or
commitment, and then set forth the complement of goals, policies, measures, and
ordinances that will achieve the target. These policies and other strategies will typically
include measures in transportation, land use, energy conservation, water conservation,
and other elements.

Guidance on Planning and Climate Change: CAPCOA prepared a guidance document
on GHGs and General Plans for local governments. There are also several important
processes under way that will have a significant impact on the planning process in the
coming years. These include the early implementation of Senate Bill 375 (Steinberg,
Statutes of 2008); the development of new General Plan Guidelines;
and statewide planning for adaptation to the impacts of climate
change. They are described below.

CAPCOA Guidance for General Plans- In June of 2009, CAPCOA
released “Model Policies for Greenhouse Gases in General Plans: A
Resource for Local Government to Incorporate General Plan
Policies to Reduce Emissions of Greenhouse Gases.” This
document embodied a menu of GHG mitigation measures that could
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be included in a General Plan or a Climate Action Plan. It was structured around the |Chapter 2
elements of a General Plan, provided model language that could be taken and
dropped into a plan, and also provided a worksheet for evaluating which measures
to use. The CAPCOA Model Policies document focused on strategies to reduce
GHG emissions; it did not address climate change adaptation, which is an important,
but separate consideration.

Senate Bill 375- Senate Bill 375 is considered a landmark piece of legislation that
aligns regional land use, transportation, housing, and greenhouse gas reduction
planning efforts. The bill requires the ARB to set greenhouse gas emission reduction
targets for light trucks and passenger vehicles for 2020 and 2035. The 18 Metropolitan
Planning Organizations (MPOSs) are responsible for preparing Sustainable Communities
Strategies and, if needed, Alternative Planning Strategies (APS), that will include a
region’s respective strategy for meeting the established targets. An APS is an
alternative strategy that must show how the region would, if implemented, meet the
target if the SCS does not.

To develop the targets, SB 375 called for a Regional Targets Advisory Committee
(RTAC), which included representatives from the MPOs, cities and counties, air
districts, elected officials, the business community, nhongovernmental organizations, and
experts in land use and transportation. The RTAC provided
recommendations on the targets to ARB in a formal report in
September, 2009. The report covers a range of important
considerations in target setting and implementation. Target
setting topics include: the use of empirical data and modeling;
key underlying assumptions; best management practices; the
base year, the metric, targets for 2020 and 2035; and both

RECOMMENDATIONS OF THE

REGIONAL TARGETS ADVISORY statewide and regional factors affecting transportation patterns.

COMMITTEE (RTAC) PURSUANT

o For implementation, the report considers housing and social

A Report 10 the California Air Resonsrees Boand

equity issues; local government challenges in meeting the
targets; funding and other support at the state and federal level,
and a variety of other important considerations. A complete copy of the report may be
downloaded at: http://www.arb.ca.gov/cc/sb375/rtac/report/092909/finalreport.pdf.

ARB staff released draft regional targets for 2020 for the four largest MPOs in June,
2010, along with placeholder targets for 2035. Placeholder targets were also issued for
both 2020 and 2035 for MPOs in the San Joaquin Valley. An alternative approach to
target setting was proposed for the remaining MPOs. As required by SB 375, ARB
expects to formally adopt the final targets before the end of September, 2010.
Additional information about the target setting process can be found at:
http://www.arb.ca.gov/cc/sb375/sb375.htm.

For the four largest MPOs, the draft 2020 targets are expressed as a percent reduction

in emissions based on the potential reductions from land use and transportation
planning scenarios provided by the MPOs, with a proposed range for the targets
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between 5% and 10%*. This reduction excludes the expected emission reductions from
Pavley GHG vehicle standards and low carbon fuel standard measures. Each of the
four regions has its own placeholder targets for 2035, shown in Table 2-1, below.

Table 2-1: Draft Regional Targets for 2035
Draft GHG
Regional MPO Reduction Target
Metropolitan Planning Commission (MTC) 3-12%
Sacramento Area Council of Governments (SACOG) 13-17%
San Diego Association of Governments (SANDAG) 5-19%
Southern California Association of Governments (SCAG) 3-12%

Source: ARB: “Draft Regional Greenhouse Gas Emission Reduction Targets For Automobiles and Light Trucks
Pursuant to Senate Bill 375” page 4.

The placeholder targets for the MPOs in the San Joaquin Valley range from 1-7% for
both 2020 and 2035. Placeholder targets were provided in lieu of draft targets to allow
the MPOs to provide additional information for ARB to consider before finalizing the
targets. For the remaining six MPOs, ARB proposes to use the most current per-capita
GHG emissions data, adjusted for the impacts of the recession, as the basis for setting
individual regional targets in those areas.

In addition to serving on the RTAC, local districts will support the MPOs as they develop
their strategies to meet their regional targets, and local cities and counties as they
incorporate sustainable strategies into their own planning efforts. Two of the
contractors who developed the quantification methods in this Quantification Report also
served on the RTAC, and every effort has been made to ensure that work here will
ultimately be compatible with, and useful in, the implementation of SB 375.

General Plan Guidelines- The Governor’s Office of Planning and Research (OPR)
provides technical assistance on land use planning and CEQA matters to local
governments. In this effort, OPR is required to adopt and periodically revise advisory
guidelines to assist local governments in the preparation of local

general plans. Commonly referred to as the General Plan STATE OF CALIFORNIA
Guidelines, the most current edition was released in 2003. General Plan

Guidelines
In the 2003 edition, OPR included an overview of the General Plan '
statutory requirements, a review of CEQA’s role in the general
plan process, implementation techniques, and the General Plan’s
relationship to other statutory planning requirements. The 2003
Guidelines do not specifically address GHG emissions or climate
change.

* ARB: “Draft Regional Greenhouse Gas Emission Reduction Targets For Automobiles and Light Trucks Pursuant
to Senate Bill 375,” June, 2010; page 4.
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It is important to note that the General Plan Guidelines are advisory, not mandatory.  |Chapter 2
Nevertheless, it is the state’s only official document explaining California’s legal
requirements for general plans. The General Plan Guidelines are continually
shaped to reflect current trends, changes in applicable laws, and incorporate ¢
additional statutory requirements. This includes anticipated effects from AB 32 and SB
375.

An update to the 2003 General Plan Guidelines has been in development and includes
a Climate Change Supplement. This update is expected to be finalized by the end of
2010.

Adaptation- Adaptation has not received the same attention that has been given to
steps that might prevent or mitigate the extent of climate change, however it is a topic
that should not be ignored in General Plans. The overwhelming body of scientific
studies point to a certain amount of change in our climate that is inevitable, even if we
are aggressive and diligent in our efforts to prevent it. Many regions of the state
(indeed, the nation) are projected to see substantial impacts on agriculture, climate
dependant business (such as recreation and tourism), infrastructure, and habitat.
Coastal areas will see a rise in sea level, currently projected to be between one and
three meters by 2100. Wild fires are expected to increase in number, size, and severity.
Stresses on the environment, combined with extreme weather events, are projected to
increase the incidence and severity of a number of infectious diseases and other
medical conditions. These and myriad other changes pose tremendous risks to people
and our way of life.

For that reason, in December, 2009, a team of California state agencies released a
report: “The 2009 Climate Adaptation Strategy.” In it, the team states that 2.5 trillion
dollars’ worth of infrastructure in California is at risk from the various projected climate-
related changes in our environment. The estimated cost of addressing the impacts on
that infrastructure is about $3.9 billion, annually.®> The report identifies a number of
steps to be taken in the near term to appropriately plan for and
address this threat. Highlights of the actions include: the

2009 CALIFORNIA formation of a Climate Adaptation Advisory Panel; new

S | approaches to water management; revised land-use planning to
avoid construction in highly vulnerable areas; evaluation of all
state infrastructure projects to avoid exacerbating threats to
infrastructure; and, more specific planning by emergency
response agencies, public health agencies, and others to fortify
existing communities and resources, and prepare for future
stressors. For more information, the full report may be
downloaded at: http://www.energy.ca.gov/2009publications/CNRA-1000-2009-
027/CNRA-1000-2009-027-F.PDF.

Quantification for Planning Purposes: Quantification of the impacts of measures for
planning purposes is a different exercise than quantification for a specific project. By its

® California Natural Resources Agency: “2009 Climate Adaptation Strategy” Dec. 2009; p. 5.
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very nature, planning involves a future set of conditions about which less is known, and
indeed knowable. The art and science of planning depend upon the interpretation of
present conditions and trends, and the application of that interpretation to create a
picture of future conditions. This document does not address detailed planning analysis
in a comprehensive manner.

The majority of the measures described and quantified here are project-level measures;
only a few are plan-level measures by design. That said, many of the project level
measures are good examples of the implementation of planning-level policies that were
described in the CAPCOA Model Policies report. The quantification of these measures
will provide important and useful information for the planner to use in the context of
guantifying anticipated effects in broader planning efforts.

In a planning context, it is especially important to be mindful of the interactions of
different measures. A more detailed explanation is provided in Chapter 6, but the main
concern is that certain measures do interact with each other, and their effects are not
independent. This means that some measures will have little effect on their own, but in
combination with other measures may have significant effect. The classic example of
this is the bus shelter. A clean, well-lit, and comfortable bus shelter can enhance
ridership on the buses stopping at that shelter and therefore reduce vehicle trips; but
without the underlying bus service, the shelter itself does not reduce vehicle trips.

There are also instances where a measure is less effective in combination with other
measures than it might be by itself. There are several reasons why this can occur. In
some cases this happens because of a diminishing return for consecutive efforts. For
example, there may be six good methods to increase ridership on a public transit line,
any one of which might increase transit ridership by 20%. But implementing all of them
will not necessarily increase ridership by 120%. In fact, for each successive method
applied, it is likely that a lesser effect will be observed. Another example is where the
measures are in some sense competing, as in a campaign to increase ridership on a
commuter ralil line at the same time that a new public transit bus line is established with
overlapping service areas. Although the ridership campaign might be expected to
cause 5% of drivers to switch to rail, some of those potential new riders might use the
new bus service instead, making the ridership campaign less effective. At the same
time, the new bus line might also be expected to reduce vehicle trips by 5%, but the
actual reduction may be lower in reality if some of the ridership comes from those who
would have been rail passengers and not from driving. Together, the ridership
campaign for the rail line and the new bus line may only reduce vehicle trips by 7%, not
the 10% predicted from the estimates of their independent effectiveness.®

These effects become more pronounced when considered in a city-wide, county-wide,
or regional context. The interplay of land use decisions and transportation infrastructure
development will be better assessed with more integrated computer modeling efforts.
The quantification of some of the strategies at the individual, project level will provide

® Please note that the effectiveness estimates provided here are only for the purposes of illustration and should not be
taken as actual quantification of such measures.
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insight into how useful and appropriate the strategies will be in the planning effort, Chapter 2
however. More detailed discussion of how to quantify combinations of measures is
provided in Chapter 6.

Reductions for Regulatory Compliance

There are three basic types of regulations for which emissions quantification is likely to
be required: command-and-control regulations, permitting, and participation in a cap-
and-trade program. A discussion of each is provided for information purposes, as is a
discussion of quantification for mandatory emissions reporting regulations. The
guantification methods in this document are intended primarily for use in project-level
mitigation. Regulatory programs are likely to have specific requirements for monitoring,
reporting, and quantification, which may or may not allow the use of the methods in this
Report.

Command and Control Regulations: Some local air districts have command-and-
control regulations for GHGs already on the books. These include limitations on the use
of certain chemicals that are active in the atmosphere, performance requirements for
landfill gas collection, and for systems that use GHGs with high Global Warming
Potential, as well as efficiency standards for specific equipment or processes. Under
the umbrella of the Scoping Plan, the ARB is also developing command-and-control
regulations for a number of source categories. Regulations already
adopted include standards for various GHGs that have a high global
warming potential, such as sulfur hexafluoride (SFg) used in the
electricity sector, semiconductors, and other operations;
perfluorocarbons in semiconductor manufacturing; certain
refrigerants; and materials used in consumer products. There are
also GHG emission limits on light-duty vehicles, rules for port
drayage trucks and other heavy-duty vehicles, as well as landfill
methane control requirements, and the Low Carbon Fuel Standard.
Additional rulemaking is currently underway.

For these types of regulations, compliance may not rest upon quantification of
emissions or emissions reductions. In many cases, installation of a specific technology,
substitution of materials, or implementation of inspection and maintenance programs
meets the requirements of the rule, and is presumed to have a certain effectiveness in
reducing emissions from a baseline level. When a focused regulation does require
guantification of emissions, it will generally specify a method for testing emissions,
where appropriate, or for calculating emissions from other measured parameters.

A related, but more flexible type of regulation for emission reductions is an overall
emissions cap for facilities or operations. Under this approach, sometimes referred to
as a “bubble,” the regulation calls for an overall reduction in emissions from a specified
baseline, but the operator has the discretion to decide how to achieve those reductions.
This is different from a cap-and-trade program (see below), in that there is no trading
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between facilities, or purchasing of credits to offset obligations. Because energy
efficiency and other conservation projects are a likely strategy to meet a facility-wide
GHG emission reduction requirement, the quantification of measures in this Report may
be useful for compliance with such a cap. Of course, the caveats about assumptions
and data inputs are also important here. Further, demonstration of compliance with this
kind of limit will also involve verification of the emissions reductions, and is likely to
include ongoing compliance tracking.

The regional targets of SB 375 are a type of emissions cap. It is important to note that
the quantification presented in this Report may ultimately be useful in demonstrating
reductions towards those targets. Although much of the work of implementing SB 375
will involve extensive land use and transportation modeling, the project level
guantification in this Report may allow cities and counties to track their contribution
towards their region’s goal.

Permitting Programs: In addition to land-use permitting (discussed under “Project-
level Mitigation” above), there may be requirements for operations to have permits to
emit GHGs because GHGs are air pollutants. Federal air permitting requirements for
stationary sources will become effective on January 1, 2011 (and will apply to
applications that have not been acted upon prior to that date), under several federal
permit programs, including Prevention of Significant Deterioration (PSD) and Title V.
These programs are implemented by the local air districts. Applicability of these
programs is based on annual potential to emit GHGs, with thresholds initially set
between 75,000 and 100,000 tons per year, depending on the program, and decreasing
over time, with final thresholds for smaller sources of GHG to be determined by a future
federal rulemaking.

Because these permit programs are threshold-driven, quantification of emissions is an
important element of compliance. At present, there is no specific federal guidance on
guantifying GHG emissions pursuant to these programs, other than general guidelines
for quantifying emissions of other regulated pollutants. This Quantification Report does
not specifically address stationary source emissions, however some of the methods
may be useful for certain elements of these programs, such as energy efficiency, water
efficiency, and other associated measures of carbon use by a facility. The local air
district with jurisdiction will be able to provide guidance on calculating emissions for a
specific project, both for applicability and for compliance.

In addition, most permits require some form of verification, and ongoing demonstration
on compliance. These obligations will be established as part of the permit.

Cap-and-Trade: A cap-and-trade program is a specific type of emissions trading
program. Emissions trading in general is discussed in the next section. A brief
explanation of cap-and-trade programs is provided below as background information for
interested readers. It is not necessary to understand cap and trade programs, or
emissions trading in general, in order to use the quantification methods in this report.
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Further, these quantification methods were not developed specifically for the Chapter 2
purposes of complying with cap and trade requirements, or for emissions trading
more generally.

A cap-and-trade regulation establishes “allowances” for carbon emissions, expressed
as CO; equivalents, usually in tons, or metric tons. An emitter of carbon must hold
enough allowances to cover the amount of carbon it actually emits. Allowances are
obtained on a carbon exchange, or market. In some cases they may be allocated by
the government to emitters. There is a “cap” placed on the amount of allowances
available in the market, and the cap declines over time. Carbon emitters must either
reduce their emissions or purchase allowances from someone else; this is the “trade”
part of the program. In this way, the program should cause carbon to be reduced
wherever the reduction costs are
lowest. The ARB is developing a
cap-and-trade program which they GHG
currently expect will be considered Cap e
for Board approval before the end Level |-
of 2010. Information about the e
developing ARB program can be
obtained from the conceptual
drafts released by staff.
Legislation is also pending at the
federal level that would establish From ARB materials for AB 32 Program Design Technical Stakeholder
cap-and-trade on a national scale, Working Group Meeting, April 25, 2008, Figure 1, page 3 >
but the ultimate scope and content of the program is still unknown. The
most recent ARB draft proposal may be downloaded at:
http://www.arb.ca.gov/cc/capandtrade/capandtrade.htm.
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Although compliance with a cap-and-trade program is not likely to be a
reason for quantifying GHG reductions today, it is likely to be one in the
future. When that time comes, there will be several important considerations in deciding
whether to use this Quantification Report in meeting those obligations.

Mandatory Reporting: The ARB currently has a Mandatory Reporting Rule for
specified stationary sources with GHG emissions greater than 25,000 metric tons of
CO.e per year. This rule was established pursuant to the requirements of AB 32, and
was intended to provide information to support the development of the Scoping Plan
and its implementing regulations. At the time the Mandatory Reporting Rule was
approved by the ARB Board, staff indicated that the Rule was not intended, nor did it
include the level of detail necessary, to implement the cap-and-trade program (which, at
that time, was not yet proposed). Applicable quantification protocols will be developed
and approved by the ARB Board as part of its cap-and-trade regulation, as will a revised
Mandatory Reporting Rule. More information about the ARB’s Mandatory Reporting
Rule may be obtained at http://www.arb.ca.gov/cc/reporting/ghg-rep/ghg-rep.htm.
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The U.S. EPA also has a Mandatory Reporting Rule. Under this rule, suppliers of fossil
fuels or greenhouse gases that are used in industrial operations, manufacturers of
vehicles and engines, and facilities that emit 25,000 metric tons or more per year of
GHG emissions are required to submit annual reports to EPA. The EPA rule does not
currently specify quantification methods, and CAPCOA anticipates that any methods in
this Report that would be applicable to affected reporters (e.g., building energy use)
would be also be acceptable for use under the rule. Details on this rule can be found in
40 CFR Part 98, which was published in the Federal Register (www.regulations.gov) on
October 30, 2009 under Docket ID No. EPA-HQ-OAR-2008-0508-2278.

Reductions for Credit

There are several different ways to formally award credit for emission reductions.
Emission reduction credits are used when the opportunity, desire, obligation, and the
resources to implement reductions are not aligned. Sometimes an entity has the desire
and opportunity to reduce emissions, but not the resources. Sometimes an entity is
required to make reductions but has no viable project opportunities. Or funds may be
available to implement project, but willing participants are needed. Systems are used to
match up projects, proponents, funding, and, in some cases, compliance obligations,
and the basis of the systems is emission reduction credits.

Concurrent Offsite Mitigation Projects: The simplest form of credit for emission
reductions occurs when someone needs to reduce emissions to mitigate impacts (for
example, under CEQA), but does not have a good opportunity within his or her own
operation or project; but if a good opportunity is available at another operation the
person who needs the reductions can fund that project in exchange for being able to
take credit for the reduction. A variant of this can occur when a list of emission
reduction projects that could be used for mitigation is maintained, and those projects are
matched with people who need to implement mitigation. The key in this arrangement is
that the project is directly funded by the person who needs mitigation, at whatever the
cost the mitigation project ultimately has. The emission reductions occur, but are not
traded as an independent commodity. The person who needs the mitigation remains
obligated to ensure that the project is implemented and the emission reductions occur.

Mitigation Funds: Instead of matching the person needing mitigation with a project
that is then directly funded by that person, it is also possible to collect the funding and
then create the projects. In this case, funds are paid into a mitigation fund at a pre-
established rate, and the operator of the fund is then obligated to find and implement
emission reduction projects. The rate is typically set at a level (for example in dollars
per ton needed) that is sufficient to implement an actual project to produce the emission
reductions, based on data about actual project costs. As with concurrent offsite
mitigation projects, the emission reductions here are not traded as an independent
commodity, however a default rate is established. Under a mitigation fund, then, the
person needing mitigation is considered to have provided it (that is, given “credit” for the
reductions) at the point of paying into the mitigation fund. The obligation to ensure the
emission reductions occur is transferred to the fund operator.
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Emissions Trading: Emissions trading is a transaction that occurs between entities
that make emission reductions which they don’t need, and entities that desire o

emissions reductions but, for whatever reason, do not choose to make them. The
emissions (or, more accurately, “credits” for the emission reductions) are treated as a
commodity with independent value. The transaction occurs in some form of market,
much as
transactions occur
between the grower
of produce and the
consumer in a local
farmers market. The
transaction, or trade,
happens when a
consumer believes
that the product is
worth the price being
asked for it.

Facillty &
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The obligation to ensure the emission reductions occur generally rests with the person
selling the credits, and (to the extent an independent review has occurred) with
whomever grants certification to the reduction project.

As explained above, a cap-and-trade program is a type of GHG trading market, but
there are other types of emissions trading markets. An open GHG credit-based trading
market does not have a cap, and participation is on a voluntary basis. In a credit-based
market, credits are awarded for emission reductions, and may be purchased and sold
as a commodity on an exchange. The credits are sometimes referred to as offsets, and
they are generally tracked as tons, or metric tons, of pollutant reduced; in the case of
GHGs, this is typically in the form of CO,e. The important distinction between an open
market and a cap-and-trade system is that the creation, buying, and selling of offsets is
not restricted in an open market.

The following key terms and concepts are discussed to help the interested reader
understand how credits are used in a trading market, It is not necessary to understand
trading markets in order to use the quantification methods in this report, and the reader
may proceed directly to Chapter 3.

Regulators and Exchanges: Some emissions trading markets are run by the
government, while others are operated by independent, non-governmental entities. In
government-run markets, such as the Regional Clean Air Incentives Market (RECLAIM)
developed and administered by the South Coast Air Quality Management District, and
U.S. EPA’s Acid Rain program, a government agency establishes and implements the
trading market. These markets are typically regulatory in nature, rather than voluntary,
although some voluntary participation may be allowed. The Regional Greenhouse Gas
Initiative (RGGI) implemented by ten Northeast and Mid-Atlantic states, and the
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European Union Emission Trading Scheme (EU ETS) are other examples of regulatory
markets.

Independent exchanges, such as the California Climate Action Registry (CCAR) and the
Climate Registry (TCR), were established as independent, non-governmental
operations. They offer a forum for entities to have emission reductions certified for
credit, and for those credits to be bought and sold. These bodies develop their own
structure and rules for participation. The nature of those rules determines the quality of
the credits available on the exchange. Participation in the exchange is voluntary.

Standards for Credits: In order to be acceptable for credit under the AB 32 program,
GHG emission reductions must be real, permanent, quantifiable, verifiable, enforceable,
and additional. Historically, the federal Clean Air Act (CAA, or Act) has required
emission reduction credits to be: real, permanent, quantifiable, enforceable, and
surplus’. In this context, surplus means the reductions are not required by any law,
regulation, permit condition, or other enforceable mechanism under the Act. California
continued this concept in AB 32, requiring that any regulation adopted pursuant to AB
32 ensure that GHG reductions are “real, permanent, quantifiable, verifiable, and
enforceable.”

The term “additional” comes from the Clean Development Mechanism in the Kyoto
Protocol; it is essentially the same as “surplus” except that it is not restricted to any
particular statute, and means that you cannot receive credit for any reductions that you
were otherwise obligated to make. AB 32 requires its implementing regulations that
include market-based compliance mechanisms to ensure that reductions are “in addition
to any greenhouse gas emission reduction otherwise required by law or regulation, and
any other greenhouse gas emission reduction that might otherwise occur.”

Protocols: Transactions to purchase emission reductions depend on the confidence the
purchaser has in the value of reductions being purchased. Price is part of the concept
of value that we can easily understand. The other, less tangible part of the concept of
value is the quality of the emission reductions themselves. This is harder to understand
because, unlike the produce at the farmer’s market, we can’t examine the product to
determine its value. Not only are emission reductions invisible, they actually didn’t
happen. So to have confidence in their value, we need a reliable and accurate picture
of what would have happened, as well as what actually happened.

Protocols are the formalized procedures for accounting for credits that ensure the
credits are an accurate and reliable representation of emission reductions that actually
occurred. Some protocols focus only on quantification of the reductions, while others
also address documentation and verification. They can be developed and adopted by
regulatory bodies, by the operators of exchanges, or by subject area experts. Some
markets will require participants to use a specific protocol or set of protocols. Others

740 CFR Sections 51.493 and 51.852
& California HS&C: Section 35862(d)(1)
° Ibid, Section 35862(d)(2)
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reductions. Failure to follow required protocols may prevent the project from
receiving credit.

Holding and Using Credits: When credits are awarded for emission reduction projects,
the owner of the credits is generally given a certificate of value. In this case, “value”
means the corresponding emission reductions, not the price, which is determined by the
market. The credits are registered with a bank where they are kept until the owner of
the credits uses or sells them.

Credit Banks: Emission credit banks are similar to savings banks where money is
deposited. The bank tracks credits, credit value, credit price, and transactions. It
compiles data and issues reports. Banks are subject to accounting standards and
requirements for transparency. It is important to note that not all credits can be
banked. Credits or allowances that have a finite life do not retain their value beyond
their life term.

Credit Life: Credits may have a specified life (for example, one year), or they may
be permanent. The life of the credit may be dictated either by the nature of the
reductions that generated it, or by the program in which it is being used. As
discussed above, in California, AB 32 requires reductions for regulatory compliance
to be permanent. In other markets, such as Kyoto’s Clean Development
Mechanism, there are both long term and short term credits.

Discounting Credit Value: Some regulatory structures require that credits be
discounted, that is, the emission reduction value of the credit (not the price) is
reduced to account for certain factors, or to enhance the liquidity of the market. In
some cases, a portion of the credit value is surrendered or retired in the interest of
environmental policy goals.

Offset Ratios: Offset ratios are a way to ensure an adequate margin of safety when
credits are provided to offset impacts. A program may require that the amount of
credits provided is greater than the anticipated emissions increases. If the program
requires 10% extra credits, then the offset ratio is said to be “1.1 to 1.”

The above discussion of emission reduction credits and trading is provided for
information only, and should not be construed as endorsement of, or recommendation
for, the use of credits or trading for the purposes of meeting GHG reduction obligations.
CAPCOA does not make policy recommendations regarding credits or trading in this
Report. Decisions about whether to allow the use of credits rests solely with the agency
with jurisdiction over a project or program.
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This chapter provides an overview of some key concepts that arise in considering
guantification of GHG emission reduction projects. This discussion is provided so the
reader understands the context in which these terms are used throughout this ¢
document. Here again, this discussion is not intended to endorse any policy position,
nor does it provide any recommendations on thresholds of significance for GHG
emissions. Policy decisions are left to individual agencies and their governing boards.

Baseline

An emissions baseline is the foundation of any estimate of the impacts of a project or of
a mitigation measure. In its simplest form, it reflects the current level of emissions if
those emissions do not vary. Usually, however, emissions do vary, typically because
the activities or operations that cause the emissions change. Traffic patterns change
with the time of day, ski areas are busiest
in the winter, air conditioners run more in Figure 3-1: Baseline
the summer, people drive less when fuel
prices rise, and production of goods Mitigation

changes with the economy. To set a 800 //Feline
baseline, it is important to understand e Project
what factors affect the activity or 2 Baseline
operation in a way that will alter its 208

emissions; then, the most appropriate . ioated Mitieated
scenario is selected and the emissions Freproject Snmiteated Mvieate

. . missions Post-Project Post-project
are adjusted to account for that scenario. Emissions  Emissions
Figure 3-1: Baseline illustrates the

concept of baselines in project analysis.

Regulatory programs that require calculation of emissions baselines generally specify
the basis for the calculation. For example, a baseline scenario could be a three year
average of actual emissions, or the worst case, or, as in CEQA, the program may call
for an analysis to identify a representative set of conditions based on historical data.

In its proposed draft regulation for cap-and-trade, ARB defines baseline to mean “the
scenario that reflects a conservative estimate of the business-as-usual performance or
activities for the relevant type of activity or practice such that the baseline provides an
adequate margin of safety to reasonably calculate the amount of GHG reductions in
reference to such baseline.”

For this Quantification Report, CAPCOA selected a baseline period to correspond to the
average GHG emissions from 2002 to 2004, inclusive. This is the emissions baseline
period used by ARB in its Scoping Plan®. The baseline conditions used to quantify the

! ARB: “Preliminary Draft Regulation for a California Cap-and-Trade Program,” Section 95802 (a)(2), Dec., 2009;
page 5.
? ARB: “Climate Change Scoping Plan: a framework for change,” Dec., 2008; page 11.
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effectiveness of mitigation measures for this Quantification Report reflect the conditions
that formed the basis for ARB’s 2007 inventory of economic activity and GHG
emissions. Those conditions and the associated quantification methods are explained
in Appendix B to this Report. A copy of ARB’s Scoping Plan may be downloaded at:
http://lwww.arb.ca.gov/cc/scopingplan/document/scopingplandocument.htm.

There may be circumstances in which a different set of baseline conditions is more
appropriate. If a user wishes to adjust the baseline, CAPCOA recommends using the
methods provided in the measure Fact Sheet, and in Appendix B, but substituting data
inputs that better reflect the baseline conditions for the project under consideration.
This ensures consistent methods are used so the comparison of baseline to project is
an “apples-to-apples” comparison. So, for example, a user outside of California would
substitute an emission factor for electricity generation that better represents the
generation mix that is provided in the user’s region. This alternative factor would be
used in the baseline methods where electricity generation is part of the calculation, and
would also be used in the quantification of emissions associated with the project.

It may also be appropriate to adjust the baseline conditions on a temporal basis if
needed to account for changes over time. The ARB revises its emissions inventory
information on a periodic basis. The most current inventory information was published
in May of 2010, and covers the time period from 2000 to 2008. The information is
available by category, with trends analysis, and with full documentation of data sources
and methods. The updated emissions inventory information is available at:
http://www.arb.ca.gov/cc/inventory/data/data.htm.

Business-as-Usual Scenario . .
Figure 3-2: Business-as-Usual

Not all baseline conditions occur in 900

Mitigation
the present. In some cases, the 800
baseline is a forecast of the - \Business_as_Usual
conditions that are expected to 500
exist at some time in the. future, in <00 = Project Emissions
the absence of interventions to
change those future conditions. 400 ® Growth
The forecasted baseline conditions 300
are referred to as “business-as- 200 PRETpelasE
usual” and are intended to reflect 100 Emissions
normal operation. For example, a 0

town might currently have 20,000

: 2010 2011 2012 2013 2014 2015
residents, and be on a course to to

add another 5,000 residents in
low-density, planned development at the perimeter of its existing footprint over the next
10 years. The town could add an urban growth boundary that would change that
anticipated development. In order to quantify the effect of adding the urban growth
boundary, the business-as-usual growth scenario must first be calculated; that will form

26



Quantifying km

Greenhouse Gas \\

Mitigation Measures
Chapter 3

the baseline to compare to the growth scenario with the adopted boundary. Figure
3-2 illustrates the application of the “business-as-usual”’ concept to a project.

ARB defines business-as-usual to mean, “the normal course of business or ®

activities for an entity or a project before the imposition of greenhouse gas emission
reduction requirements or incentives.”

Mitigation Types

There are four general ways to create emission reductions for mitigation projects: (1)
the operation or activity can be avoided so that emissions are not created in the first
place; (2) the operation or activity can be changed so that it creates fewer emissions;
(3) emission control technology can be added to the activity or operation that prevents
the release of emissions that are created; and (4) emissions that have been released
can be sequestered in the environment. Each of these is discussed below.

Avoided Emissions: When someone chooses to walk to the grocery store in lieu of
driving, or turn off the lights, energy isn’t needed to power the car or lights, and the
emissions associated with that energy don’t occur. In the case of walking instead of
dnvmg the av0|ded em|SS|ons include the CO, and other pollutants that would have
5 YUy s come from the tailpipe of the car. These are “direct”

! emissions that are being avoided, and they can be
readily quantified to show the benefit associated with
walking. When electricity isn’t needed, it isn’t
generated; the avoided emissions are the CO, and

/ 7 other pollutants that are not emitted by the power
\' - plant. Because the emissions are not directly
emitted where the light is being used, this type of
= | emissions are referred to as “indirect” emissions;
even though they are indirect, they can still be
guantified to show the benefit of turning off the
lights. There can be other benefits associated with avoided emissions as well. When
you consider the walking scenario in a lifecycle sense, the avoided emissions can also
include the energy that would have been used to extract, refine, transport, and dispense
the fuel. The same is true when you use a reusable cloth bag instead of a disposable
plastic bag to carry your purchases; energy is needed to extract and refine the
petroleum that goes into the bag, to make and transport the bag, and then to dispose of
the bag after it is used. These kinds of avoided emissions are much more difficult to
fully quantify, however, and will not be included in the quantification approaches in this
document. Even if we aren’t quantifying the benefits, however, it is important to
understand that avoided emissions can have positive effects both upstream and
downstream, creating a ripple effect of further avoided emissions.

¥ ARB: “Preliminary Draft Regulation for a California Cap-and-Trade Program,” Section 95802 (a)(18), Dec., 2009;
page 7.
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Fewer Created Emissions: If the activity or operation can’t be avoided, sometimes it
can be accomplished in a way that creates fewer emissions. This is usually associated
with increased efficiency. So, for example, if walking to the :

store isn’t an option, someone could choose to drive there
in a more efficient vehicle, like a gas-electric hybrid
powered car. The engine in the hybrid is able to drive more
miles with less fuel consumed. Less fuel consumed
equates to fewer emissions at the tailpipe. In the
lighting example, using a more efficient light bulb is one
way to reduce the indirect emissions, but a more
efficient power plant would also do this.

Controlled Emissions: Once emissions are created, they are either released to the
environment, or they are controlled with technology that captures and stores or destroys
them. In the car example, the addition of a catalytic converter allows
the tailpipe emissions to be collected after they are created, and
destroyed before they are released. Note that the efficiency of the
engine (discussed above), and the control of emissions after they
leave it, are two distinct ways to reduce emissions. There are also
emissions control technologies for power plants.

Sequestration of Emissions: Carbon emissions are “sequestered” by embedding the
carbon in structure that will hold the emissions and keep them out of the atmosphere.
Sequestration happens through biological, chemical, or physical processes.

Biological Sequestration: Trees and other vegetation biologically absorb carbon from
the atmosphere and incorporate it into their biomass; the carbon becomes the solid form
of the growing tree or plant. Many sequestration projects
involve the planting of trees or vegetation to improve the
uptake of carbon from the atmosphere. Enhanced
farming practices may also achieve some sequestration
through the use of CO, absorbing cover crops, improved
grazing practices, and restoration of depleted land.
Increased peat production in peat bogs is also method to
biologically sequester carbon.

Chemical Sequestration: Oceans absorb CO,, and it causes the oceans to become
more acidic (which is detrimental to coral reefs and other sea life). Other chemical
processes include reacting CO, through a process called mineral carbonation to form
stable carbonate minerals that are normally found in the earth’s crust.

Physical Sequestration: CO, can also be physically contained in a way that prevents its
release to the atmosphere. This can involve injecting it deep into the ground, for
example into depleted oil and gas reservoirs. It can also be injected into oil wells to
push up the oil. Another approach is to embed it in cement through a newly developed
process that causes cement to absorb CO, from the atmosphere while it is curing.

28


http://upload.wikimedia.org/wikipedia/commons/d/d3/2005-Toyota-Prius.jpg
http://upload.wikimedia.org/wikipedia/commons/1/1d/DodgeCatCon.jpg

Quantifying QKM

Greenhouse Gas
Mitigation Measures

Measure or Project Scope Chapter 3

Just as good quantification requires careful and transparent consideration of the
baseline or business-as-usual scenario, it also requires a complete and detailed
characterization of the measure or project being undertaken. This is important because
considerations of what is included in, and what is excluded from, the analysis can have
a significant impact on results of the quantification.

Determining the appropriate scope for the analysis of a project or measure is not always
as simple as it might appear. Take for example the installation of solar panels in a
remote desert region that receives a lot of sun. The panels generate electricity without
releasing GHG emissions, which offset more traditional generation of electricity that
does emit GHGs. But the desert region may be prone to dust or sand storms, which
would quickly obscure the glass panels and decrease their effectiveness. This
decrease could be minimized if the panels were cleaned regularly. But the cleaning will
require vehicles to come to the site, which takes energy and releases GHGs, and the
cleaning activity itself may do so as well. If the site is truly remote, the emissions from
those vehicle trips could be large. But what if there is another installation nearby: can
the trip-related emissions be considered only in addition to those for the other site? Do
you have to know if the cleaning for both sites can be accomplished in one trip? And
what about the energy and materials needed to make the solar panels?

The methods in this Report generally include those reductions over which a project
proponent can exercise direct control, as well as indirect emissions associated with
electrical generation and the use of natural gas. CAPCOA does not include analysis of
full lifecycle emissions in this Report, because of the complexity of the analysis involved
and the lack of general standards for incorporating such considerations.

Lifecycle Analysis

Energy and materials are involved in the creation, processing, transport, and disposal of
all of the products we use, from the tomatoes on our salads, to the computers we work
with, the vehicles we drive (even if they are zero-emission vehicles), and the roadways
we travel over. A lifecycle analysis attempts to identify and quantify the GHG emissions
associated the energy and materials used at all stages of the product’s life, from the
gathering of raw materials, through the growing or fabrication, distribution, use, and the
ultimate disposal at the end of the product’s useful life.

This is a difficult and complicated undertaking; it is challenging to identify all of the
inputs that are both necessary and meaningful for this sort of analysis. Even if the
inputs can be identified, good data are not readily available to quantify emissions in
most cases. Further, there is not yet agreement on methodological approaches to
lifecycle analysis for most sectors (Figure 3-3: Lifecycle Analysis shows a basic
schematic of some of these considerations.). For these reasons, as stated under the
discussion of scope, above, CAPCOA does not include lifecycle analysis in this Report.
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Figure 3-3: Lifecycle Analysis
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Unfortunately, there are important mitigation projects or measures that cannot be
guantified without a lifecycle analysis, and some of them are measures that are highly
desirable or commonly encouraged. One example is the recycling and reuse of
construction materials; it is intuitively obvious that recycling and reuse avoids both the
embedded energy costs in the new material, as well as the energy and emissions
associated with disposal. Another example is the push for reusable cloth grocery bags
instead of disposable plastic ones, or reusable water bottles filled with tap water instead
of disposable bottled water. For some of these measures, it is possible to do a limited
lifecycle analysis, if the project scope is well defined and if the data are available. The
Report provides a discussion of how to pursue an analysis in such cases, but otherwise
identifies these kinds of measures as Best Management Practices.

It is important to note that Appendix F to the CEQA Guidelines Amendments approved
in December of 2009 specifically state that a lead agency is not required to perform a
project-level energy life-cycle analysis®. Because direct GHG emissions from electrical
generation, and GHG emissions from electricity associated with water use (as well as
other direct emissions associated with water treatment) are well defined and can be

* California Natural Resources Agency: Adopted Text of the CEQA Guidelines Amendments (Adopted December
30, 2009, Effective March 18, 2010), Appendix F.

30



Quantifying QKM

Greenhouse Gas

° Mitigation Measures

accurately quantified, they are not considered to “lifecycle emissions” for the Chapter 3

purposes of this Report, and they are included in these quantification methods.

Accuracy and Reliability

In an effort to standardize the creation of GHG inventories, and improve the quality of
the information, the IPCC defines “good practice” for GHG emissions quantifications as
those that “contain neither over- nor under-estimates so far as can be judged, and in
which uncertainties are reduced as far as practicable.”

Part of the challenge in developing methods that meet this standard of good practice is
assuring the accuracy of the methods. CAPCOA uses accuracy to mean the closeness
of the agreement between the result of a measurement or calculation, and the true
value, or a generally accepted reference value. When a method is accurate, it will, for a
particular case, produce a quantification of emissions that is as close to the actual
emissions as can practicably be done with information that is reasonably available.

To meet the good practice standard, the quantification methods must also be reliable,
which is different from being accurate. A reliable method will yield accurate results
across a range of different cases, not only in one particular case.

To some extent, the accuracy of the quantification is sacrificed to achieve reliability.
This is because a method that can be applied across a range of scenarios must be
generalized to some extent. So, for example, the transportation analyses do not, for the
most part, differentiate between peak and off-peak vehicle trips, even though off-peak
trips will have a lower emission impact because of the effects of congestion on travel
time and engine performance. In order to fully address all of the factors that impact the
emissions associated with vehicle trips in a specific project, a far more detailed and
costly analysis would be needed, and it would not be readily applied to other situations.
The methods contained in this Report have been developed to provide the best balance
between accuracy and reliability, bearing in mind that ease of use is also important.

In order to ensure both the accuracy and the reliability of the quantification methods in
this Report, each method is accompanied by a discussion of the assumptions and
limitations of the method. Where either the assumptions are not met, or the limitations
are exceeded, the method will not be accurate, and the error can be very large.

Further, if the conditions of the project differ from the assumptions and limitations of the
method, the quantification may no longer be applicable. It is possible to look at the
underlying assumptions and calculation and make adjustments to the method so that it
better reflects the conditions of a specific project. Doing this may preserve the accuracy
to some extent, but the user is responsible for determining how best to accomplish this,
and the reviewing agency will decide whether the results are still acceptable.

®IpCC 2006, “2006 IPCC Guidelines for National Greenhouse Gas Inventories,” Prepared by the National
Greenhouse Gas Inventories Programme, Eggleston H.S., Buendia L., Miwa K., Ngara T. and Tanabe K.
(eds).Published: IGES, Japan. Page 1.6.
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Additionality

In order for a project or measure that reduces emissions to count as mitigation of
impacts, the reductions have to be “additional.” Greenhouse gas emission reductions
that are otherwise required by law or regulation would appropriately be considered part
of the existing baseline. Thus, any resulting emission reduction cannot be construed as
appropriate (or additional) for purposes of mitigation under CEQA. For example, in the
draft regulation for cap-and-trade, ARB specifies that in order to be eligible for offset
credit, “emission reductions must be in addition to any greenhouse gas reduction,
avoidance or sequestration otherwise required by law or regulation, or any greenhouse
gas reduction, avoidance or sequestration that would otherwise occur.”® What this
means in practice is that if there is a rule that requires, for example, increased energy
efficiency in a new building, the project proponent cannot count that increased efficiency
as a mitigation or credit unless the project goes beyond what the rule requires; and in
that case, only the efficiency that is in excess of what is required can be counted. It
also means that if there is a rule that requires a boiler to be replaced with one that
releases fewer smog-forming pollutants, and the new boiler is more efficient and also
releases less CO,, the reduced CO, can’t be counted as mitigation or credit, because
the reductions were going to happen anyway. But if the boiler were replaced with a
solar-powered water heater, the difference in emissions between a typical new boiler
and the solar water heater could be counted.

From a practical standpoint, any reductions that are not additional have to be either
included in the baseline or subtracted from the project, whichever is more appropriate.
In preparing this Report, CAPCOA made determinations about requirements to include
in or exclude from the baseline. A more complete discussion of those determinations is
included in Appendix B.

Verification

Verification is the process by which we demonstrate that the emission reductions we
have quantified for a project actually occurred. While not important for purely voluntary
projects, verification in some form is a necessary step in most other circumstances.
Verification is an important component in establishing the value of reductions that are
made. It allows others to have confidence in the quality of the reductions. If the
reductions are being made to satisfy an obligation to mitigate impacts, the agency with
jurisdiction should be consulted to determine what standard of verification is needed. In
some cases, independent, third-party verification is required. Not all regulatory
programs specify third-party verification, however. For example, the U.S. EPA’s
Mandatory Reporting Rule relies instead on routine compliance verification through a
permit system.

® ARB: “Preliminary Draft Regulation for a California Cap-and-Trade Program,” Section 95802 (a)(4), Dec., 2009;
page 6.
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Chapter 4

This chapter of the Report provides an explanation of how the quantification ®
methods were developed, and the limitations of the sources used. There is also an
overview of the presentation of the quantification methods in the Report. Finally this
section discusses the limitations of the methods themselves, and how these limitations
should be considered when applying the methods to actual mitigation projects.

General Emission Quantification Approach

The emission quantification methods in this Report are designed to provide GHG
estimates using readily available, user-specified information for a source or activity. In
general, GHG emissions associated with a given source or activity are estimated using
data for a physical quantity or metric, on the underlying assumption that CO, emissions
are directly proportional to that metric. For example, emissions related to vehicles are
estimated using vehicle trips and mileage data. For sources of indirect emissions such
as buildings, swimming pools, municipal lighting and water distribution, the metric is
energy use as electricity or natural gas*. When site-specific energy use data are not
available, energy use can be estimated using a physical metric such as the volume of
water supplied, the size of building, and the number of lamps.

For each source metric there are emission factors that quantify the amount of emissions
released as a result of the source or activity. These emission factors have been
developed by various governmental agencies, public utilities and other entities though
data analysis and numerical models. The factors are based on certain assumptions that
define the typical or “baseline” emissions scenario. For example, emission factors for
vehicles assume a particular type of fuel and driving speed, and emission factors for
electricity use assume a certain mix of electricity generating methods. .

Individual GHGs are converted to carbon dioxide equivalent units by multiplying values
by their global warming potential (GWP). The GWP values used in this report are
based on the IPCC Second Assessment Report (SAR, 1996), even though more recent
(and slightly different) GWP values were developed in the IPCC’s Third Assessment
Report (TAR, 2001) and Fourth Assessment Report (FAR, 2007). The values in the
SAR were used in this Report because they are still used by international convention.

The general equation for emissions quantification is shown below for each GHG:
GHG Emissions = [source metric] x [emission factor] x [GWP]

Then, all GHGs are summed from an individual source.
i

GHG Emissionsieta = Y [GHG Emissions],

n=1

! Note that emissions from natural gas use are not always indirect in nature. For more discussion of direct and
indirect emissions and types of mitigation, please see Chapter 3.
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Where “source metric” and “emission factor” are defined as follows:

Source Metric: The “source metric” is the unit of measure of the source of the
emissions. For example, for transportation sources, the metric is vehicle miles
traveled; for building energy use, it is “energy intensity”, that is, the energy demand per
square foot of building space. Mitigation measures that involve source reduction are
measures that reduce the source metric. This can include for example, reducing the
miles traveled by a vehicle because the reduction in miles traveled will reduce the
emissions generated from vehicle travel. Similarly, a reduction in dwelling unit
electricity use by installing energy efficient appliances and lighting will reduce the
emissions associated with total electricity assigned to dwelling units.

Emissions associated with source reduction measures are generally avoided emissions.
As discussed in Chapter 3, there are often additional benefits to these kinds of
reductions. Source reduction promotes efficient use and management of resources and
utilities, in addition to avoiding emissions. Thus, source reduction can also result in a
decreased need for downstream emissions control. From a quantification standpoint,
for this type of measure, it is the “source metric” in the basic emissions equation (above)
that changes.

Emission Factor: The “emission factor” is the rate at which emissions are generated
per unit of source metric (see above). Reductions in the emission factor happen when
fewer emissions are generated per unit of source metric, for example, a decrease in the
amount emissions that are released per kilowatt hour, per gallon of water, etc. Such a
decrease may apply if a carbon-neutral electricity source (e.g. from photovoltaics) is
used in place of grid electricity, which has higher associated emissions; or if electricity is
used instead of combustion fuel, such as with electric cars. Reductions can also occur
if a fuel with lower GHG emissions is used in the place of one with higher GHG
emissions. From a quantification standpoint, for this type of measure, it is the “emission
factor” in the equation that changes.

For both kinds of measures, mitigated emissions are calculated using the same general
equation, but the emissions will change based on whether the values change for the
source metric or the emission factor. Several mitigation measures may apply to the
same source, changing both the source metric and the emission factor, and the
estimation of the overall impact of simultaneous measures must be carefully evaluated.
In some cases the reductions are additive, but in others they must be evaluated
sequentially. Other sets of mitigation measures may require additional analysis to avoid
double-counting. Furthermore, not all types of mitigation measures will be feasible in all
situations. Chapter 6 provides a detailed discussion of considerations in quantifying the
combination of mitigation measures, as well as a set of rules to guard against over-
estimation of reductions.
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Quantification of Baseline Emissions

o
In order to ensure that similar assumptions and methodologies are being used to
guantify both the baseline and project emissions, a consistent set of methodologies for
determining the GHG emission baseline emissions was defined. This was the first step
in establishing quantitative methods for assessing GHG mitigation reductions. The
results of this effort are contained in Appendix B and should be utilized or considered
when establishing baseline emission levels. This same set of methodologies was used
to develop the quantification methods for each mitigation measure.

Quantification of Emission Reductions for Mitigation Measures

There is a wide array of mitigation measures that could reduce direct or indirect GHG
emissions for a project; however, not all of them can be readily quantified with the
information and tools currently available. Other measures may be individually
guantifiable, but the quantification cannot be reliably extrapolated to other similar
projects. The goal in developing this Quantification Report was to provide accurate and
reliable methods that can be easily applied across a range of projects and settings.
This section explains how the list of measures included in this guidance was developed,
and how the measures are presented.

Screening of Mitigation Measures: An initial list of candidate measures was
developed with about 75 types of greenhouse gas mitigation measures related to site
design, land use, building components, parking measures, energy, solid waste
management, etc. These were identified because they were commonly seen in land
use permit applications or were measures that air districts have been frequently asked
for guidance on. A literature review was done to identify potential additional measures.

Measures from this compiled list were screened based on the following criteria:
e Relevance to project-level CEQA analysis;
e Availability of empirical evidence or reliable research to credibly establish
baselines and level of effectiveness; and
e Non-negligible level of effectiveness determined by credible research.

Measures or grouped measures that did not meet all three of these criteria were
evaluated for the possibility of grouping measures with synergistic effects or describing
as a Best Management Practice (BMP). Where measures were determined to be
BMPs, the Report describes the relevant literature and, where applicable, provides
methods that could be used if substantial evidence is available to support the reduction
effectiveness. In addition some measures had substantial evidence of reductions when
implemented at a general Plan (GP) level rather than a project level. These measures
were retained as applicable for General Plans, only. Local Agencies may decide to
provide incentives or allocate the General Plan level reductions to specific projects by
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weighting the overall effect by the number of projects to which the General Plan
reduction would apply.

Information Sources and Their Limitations: The quantified effect that different
mitigation measures have on source quantities or emission intensities must be based on
substantial evidence and should be enforceable (to ensure that the commitments are
adhered to) and verifiable (to confirm that the mitigation measures were implemented).

Examples of credible sources for supporting evidence include government agency-
sponsored studies, peer-reviewed scientific literature, case studies, government-
approved modeling software and widely adopted protocols. In order for the supporting
evidence or data for a given mitigation measure to be deemed applicable, it must be
based on similar or scalable assumptions and conditions in terms of period of study,
physical scale, site-specific parameters, operating conditions, technology, population
type, etc.

There are uncertainties associated with any type of estimation method. Some of these
methods attempt to predict future behavior with respect to water and energy use using
historical data and trends, which may not accurately reflect changes in behavior due to
increasing awareness of resource conservation. Despite these uncertainties, the
methods presented in Chapter 7 provide the best available estimations of GHG
emissions and are therefore suitable for the project-level inventories.

Enforceable Reductions: As discussed in Chapter 2, emission reductions (whether as
mitigation under CEQA, for regulatory purposes, or for trading) have to be enforceable.
For that reason, in this Report the quantity of reductions or applicability of mitigation
measures is limited to elements which the project proponent can control. Additional
reductions in GHG emissions may be feasible in the broader sense and may occur;
however, because the project proponent does not have control over these elements,
those other reductions are not considered in the quantification methods here.

For instance, in the context of a building project, source reductions that rely on
individual occupant behavior are generally not enforceable by the builder. A residential
dwelling, when occupied, will contain a variety of electrical appliances. An individual
occupant may decide to purchase energy efficient appliances and would therefore
reduce energy use. This reduction in energy use is not enforceable, however, because
the project proponent can’t dictate individual occupants’ purchases; these types of
reductions are not counted in the methods in this Report. There may be some
instances, however, where the project proponent is the occupant and would have the
ability to enforce behavior. In these instances additional emission reductions not
guantified in this document may be feasible and enforceable.

Some reductions in emissions are not enforceable when voluntary, but become

enforceable when implemented as part of a regulatory scheme. Once regulations that
result in emissions reductions are enacted, the project should be reviewed to determine
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®
how the requirements affect the baseline, and the reductions that can be Chapter 4
guantified for mitigation credit.

o
When the emission reductions from a project are not enforceable, and therefore not

guantified under these protocols, they may still have value for mitigation purposes and a
gualitative analysis should be considered. Decisions about whether such reductions will
be considered, and what sort of qualitative analysis is appropriate, are the responsibility
of the agency reviewing the project.

Creation of Mitigation Measure Fact Sheets: Once the list of mitigation measures
was determined, detailed Fact Sheets were developed for each mitigation measure.
Each fact sheet presents a summary of the measure’s applicability; the required
calculation inputs from the actual project; the baseline emissions method; the mitigation
calculation method and associated assumptions; a discussion of the calculation and an
example calculation; and finally a summary of the preferred and alternative literature
sources for measure efficacy. The fact sheets begin with a measure description. This
description includes two critical components: (1) specific language regarding the
measure implementation (which should be consistent with the implementation method
for the actual project), and (2) a discussion of key support strategies that are assumed
to also be in place for the reported range of effectiveness. Chapter 6 provides a
discussion of the Fact Sheets and a brief description of their intended use. The Fact
Sheets themselves are included in Chapter 7.

Quantification Methods

In this Report, emissions reductions are presented in terms of percentage reductions.
For mitigation measures where the source metric is reduced, reductions were generally
assessed based on a ratio comparison of a common “denominator” source metric for
each source category in order to assist in the quantification of strategy impacts:
Building Energy Use will utilize natural gas and electricity use.

Water will utilize outdoor and indoor water use.

Solid waste will utilize waste disposed.

Mobile sources will utilize changes in vehicle miles travelled (VMT).

For mitigation measures involving emission factor reductions, a ratio comparing the
mitigated and baseline emissions factor is utilized to quantify the emission reductions.

Because a ratio comparison is utilized, in most cases the reductions quantified for
GHGs will also be the same reduction assessed for criteria pollutants and toxic air
contaminants provided the reduction in emission factors also occurs for the other types
of pollutants. This is not always the case and in some cases a reduction for one
pollutant may result in an increase for another pollutant.

There is one exception to the quantitative approach described above, for off-road and
on-road vehicles that affects the quantification of the emissions of ROGs. The
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underlying data and methods available to quantify these emissions were limited to
running emissions (that is, emissions from the tailpipe while the engine is running).
There are also evaporative emissions, however, which occur when pollutants evaporate
from the fuel in the fuel tank and escape to the atmosphere. The evaporative emissions
of most pollutants are very small when compared to the running emissions, but
evaporative emissions of ROGs are not small compared to the running emissions.
Because the underlying data and methods available did not address evaporative
emissions, they are not part of the emission factor ratio and must be accounted for
separately. Accordingly, an estimate of the ratio of running to evaporative emissions for
ROGs was determined and used to adjust the reductions for ROGs from vehicles.

Limitations to Quantification of Emission Reductions for Mitigation Measures

In order to properly apply the quantification methods in this Report, it is important to
understand the limitations of the methods. The following discusses the limitations of the
underlying data and methods used to develop the quantification in this Report. A
discussion of the limits on applying the methods in the Report is contained in Chapter 6.
Further, the Fact Sheet for each individual measure identifies specific limitations and
considerations that affect the application of that particular measure.

Prediction of Future Behavior: In order to assess the emissions associated with a
project that does not yet exist, it is necessary to make assumptions regarding
anticipated amounts of energy use, VMT, water use, etc, that will characterize the
project once it occurs. These values may be based on estimates of source metrics from
surveys of current values for those metrics, or from recent historical values. When such
data are used, they are typically assumed to remain constant when applied to the
project unless a there is a specific action (such as the application of a mitigation
measure) that would alter the value(s). Although this is a commonly accepted practice,
in reality, current behavior is not likely to remain constant over time in the way it is
assumed. For instance, the occupant of a building determines the set point of
thermostats, the duration of showers, and the usage of air conditioning, among other
things. The project proponent will have little, if any, influence over these choices made
by the future occupants.

Understanding the limits of these predictions, they are still the best basis for estimating
future behavior. For this Report, quantification was based on current median behavior
attributes. The limitations of the predictions can be minimized, however. Information
about what influences behavior in specific circumstances is often available. Where data
are available to show the relationship between external factors and the source metrics
used to quantify a particular measure (such as fuel prices and VMT, for example), and
more specific information is available about those external factors to predict future
trends, that information could be used to further refine the quantification presented here.
Again, the quality of the data used will substantially affect the accuracy and reliability of
the results. Itis also important to be aware of, and to minimize if possible, the error that
can result from combining data from different sources (see below).
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Combination of Data Sources: The quantification of some of the measures in
this Report required the use of multiple sources of data. Any time data are °®
derived from different sources there may be slight discrepancies the underlying in
methodologies and data set characteristics; when the information between two data
sets is combined, the discrepancies may affect the ultimate quantification of emissions,
either over- or underestimating them. For example, some energy efficient appliances
were not directly called out in the study of primary energy use based on end use. To
obtain information on specific end uses, a secondary source was consulted that
guantified energy use by end uses, and the values from this study were used to provide
the detail where the end use data were lacking in the first study. It is not possible to
determine the precise magnitude of the error that combining these two data sets
induced in the final quantification, however every effort was made to minimize potential
errors through thorough review of available data and exclusion of incompatible data
sets.

There may be data sets available when considering a specific project that address the
particulars of the project but are not generally applicable. Such case-specific data could
be substituted for the more general data used to develop the quantifications in this
Report. If such a substitution is considered, it is important to understand that it can
result in an error in the quantification of the mitigation measure reductions because the
methods used to derive the case-specific data may contain different assumptions that
are not considered in, or are not consistent with the mitigation measure as
characterized in the Fact Sheet. Anyone proposing the use of alternative underlying
data for source metrics or emission factors must have a good understanding of the
assumptions used in estimating the metrics/factors used in the baseline methodology
and measure quantification for this Report. The discussion of sources and methods in
the measure Fact Sheets as well as the baseline methodology in Appendix B should
provide sufficient information to make this assessment.

Understanding these caveats, use of source-specific data is generally an improvement
over that of generalized data, and where good quality source-specific data are available,
they should be used. CAPCOA will not be able to review case-specific changes to the
methods in this Report; however, the local air district may be able to provide assistance
or recommendations. The decision to allow alterations to methods, including
substitution of underlying data sets, rests with the agency reviewing the project.

Projects That Involve More Than One Mitigation Measure: Each mitigation measure
was quantified using a specific set of underlying data and assumptions, and will provide
the most accurate and reliable results when the project precisely matches the
description of the measure, with all of its assumptions and limitations. In reality,
projects may differ from the described measures, or may involve the application of more
than one measure. In order to ensure that the resulting quantification is appropriate and
accurate, specific procedures are provided in Chapter 6 for combining mitigation
measures.
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Lack of Detailed Information: The quantification methods provided in this report have
been developed to allow them to be applied to a range of project conditions and still
yield accurate and reliable results. In order to do this, the methods require data inputs
that reflect the specific conditions of the project. Because the project has not yet been
completed, however, certain information about the project will not be known and must
be either estimated or assumed based on standard procedures. For example, at the
time of the CEQA process a project proponent might know the number of residential
dwelling units that will be in the project, but not know the actual square footage
individual units will have. Similarly, while the project proponent may know a general
type of non-residential land uses planned, these are often generalized categories such
as retail and do not reflect the true diversity and range of source category parameters
that would occur between the specific types of retail that the project eventually has. Nor
can a project proponent predict specific appliances that will be in buildings or frequency
of use. Further, most projects rely on generalized trip rate and trip lengths information
that are not specific to the project; these estimates may over or underestimate the
actual trip rates and trip lengths generated by the project. In each of these cases,
estimates of future conditions are made based on accepted procedures and available
data. This Report does not provide, or in any way alter, guidance on the level of detail
required for the review or approval of any project. For the purposes of CEQA
documents, the current CEQA guidelines address the information that is needed.?

The lack of precise and accurate data inputs limits the quality of the quantified project
baseline and mitigated emissions, however. This limitation can be minimized to the
extent the project proponent is able to provide better predictive data, or establish
incentives, agreements, covenants, deeds, or other means of defining and restricting
future uses to allow more precise estimates of the emissions associated with them.
Some of these means of refining the data may also be creditable as mitigation of the
project. The approval of any such enhancements of the data, or credit as mitigation, is
at the discretion of the agency reviewing the project.

Use of Case Studies: One method of enhancing the data available for a project is the
use of case studies. Case studies generally have detailed information regarding a
particular effect. However, there are limitations of using this information to quantify
emissions in other situations since adequate controls may not have been studied to
separate out combined effects. There may be features or characteristics in the case-
study that do not translate to the project and therefore may over or underestimate the
GHG emission reductions. For the most part, case studies were not used as the
primary source in the development of the quantification methods in this report. Where
case studies were used to enhance underlying data, the studies were carefully reviewed
to ensure that appropriate controls were used and the data meet the quality
requirements of this Report.

2 See: California Natural Resources Agency: 2007 CEQA Guidelines — Title 14 California Code of Regulations,
Sections 15125, 15126.2, 15144, and 15146.
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Extent Reductions Are Demonstrated in Practice: Some of the GHG
mitigation measures in this Report are open-ended with regards to the amount of ¢
reductions that are theoretically possible. There are, however, practical limitations to
the amount of reductions that can actually be achieved. These limitations can include
the cost to implement the measure, physical constraints (e.g., roof space for
photovoltaic panels), mainstream availability of technology, regulatory constraints, and
other practical considerations. In applying the quantification methods for these types of
measures, it is important to evaluate the reasonableness and practicability of the
assumptions regarding these parameters.

Over time, some of these limitations may change. Implementation costs decrease as
advanced technology is reaches mass production scale, for example, technological
innovation can address physical constraints, and regulations change. The
determination of feasibility for project assumptions should therefore be reconsidered for
future applications based on the best available information at the time.

Biogenic CO, Emissions: This document did not address biogenic CO, emissions.
Biogenic CO, emissions result from materials that are derived from living cells, as
opposed to CO, emissions derived from fossil fuels, limestone, and other materials that
have been transformed by geological processes. Biogenic CO, contains carbon that is
present in organic materials that include, but are not limited to, wood, paper, vegetable
oils, animal fat, and waste from food, animals, and vegetation (such as yard or forest
waste). Biogenic CO; emissions are excluded from these GHG emissions quantification
methods because they are the result of materials in the biological/physical carbon cycle,
rather than the geological carbon cycle.
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Introduction

The mitigation measures quantified for this Report fall into general categories

within which the quantification methods follow a common approach. The following
sections summarize the select categories and subcategories of measures and discuss
the quantification methods used for each one. In general, emission reductions are
guantified (1) as a percentage of the baseline emissions; or (2) by calculating mitigated
emissions and determining the change in emissions relative to the baseline case. More
detailed explanation of the parameters and equations used to calculate the emission
reductions for each individual measure are provided in the Fact Sheets in Chapter 7.

Building Energy Use

The emissions associated with building energy use come from power generation that
provides the energy used to operate the building. Power is typically generated by a
remote, central electricity generating
plant, or onsite generation by fuel
combustion. These emissions can be
reduced by lowering the amount of
electricity and natural gas required for
building operations. This can be
achieved by designing a more energy-
efficient building structure and/or
installing energy-efficient appliances.
Replacing high-emitting energy
generation with clean energy will also
reduce emissions, and that type of
mitigation is discussed in “On-site
Energy Generation” below. NREL.gov

As discussed in Chapter 3, this Report does not include a lifecycle analysis for GHG
emissions. However, if a project proposes mitigation in the form of improved building
energy use, a limited analysis of indirect emissions will be needed to quantify the
associated reductions in GHG emissions. Emissions associated with energy use to light
and heat buildings are, as stated previously, well-defined and not considered to be
“lifecycle emissions” for the purposes of this Report. The quantification methods in this
Report that deal with building energy use provide a specific method for conducting that
analysis.

Emission reductions in this category are quantified as percentage reductions in specific
baseline energy end uses, such as Title 24-regulated energy or household appliance
energy use. The baseline values are determined using California-specific energy end
use databases such as California Commercial End-Use Survey (CEUS) and Residential
Appliance Saturation Study (RASS). The percentage reduction in Title-24 regulated
energy is a project-specific input, whereas the percentage reductions in energy use for
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energy-efficient models of various household appliances can be obtained from literature
sources (for example, through the Energy Star program).

Outdoor Water Use

Energy use associated with pumping, treating and conveying water generates indirect
GHG emissions. The amount of energy required depends on both the volume of water
and energy intensity associated with the water source. For example, it generally takes
less energy to pump and convey water from a local source than to transport water across
long distances. As a result, the GHG emission factor associated with locally-sourced
water will also be lower. Indirect GHG emissions associated with water use can be
decreased by reducing the water demand and/or by using a less energy-intensive water
source. As discussed in Chapter 3, these emissions are well-defined and are not
considered to be “lifecycle emissions” for the purposes of this report.

Outdoor water use at mixed-use developments is associated with irrigation for
landscaping. The volume of water required for landscaping will depend on the areal
extent of landscaping; the specific watering needs for the type of vegetation; and the
water efficiency of the irrigation system. A reduction in outdoor water demand can be
achieved by designing water-efficient landscapes that include plants with relatively low
watering needs; minimizing areas of water-intensive turf; and installing smart irrigation

m— : systems to avoid excessive water use. Emission reductions
: associated with water-efficient design are quantified as the
wj il | ' difference between mitigated and baseline
: %j values, which in turn are estimated using
] o =S established models from government agencies or
) scientific literature. Emission reductions
SoCal = gss_ociated with smart irrigation systems and turf
- - minimization are quantified as percentage reductions
. Water$mart | from the baseline. The implementation of gray water
systems, where allowed, and the use of recycled water
can also reduce emissions; however, it is important to consider the energy used to
operate the gray water or water recycling system. These percentages are either taken
from literature or estimated using site-specific data. The quantification methods in this
Report include estimates of electricity use for recycled water systems, but not for gray
water systems, because those emissions are generally more site specific.

As described previously, the energy use intensity for water supply will depend on the
water source and its associated treatment and conveyance requirements. The typical
or baseline scenario water source for Southern California is the State Water Project;
however, other less-energy intensive supplies such as locally-treated recycled
wastewater may instead be used to satisfy some of the project’s non-potable water
demand. Energy intensity values for different water sources can be obtained from
California Energy Commission reports on water-related energy use, and are provided in
Appendix E (Table E-2). Emissions associated with water use are estimated by
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multiplying the volume of water by the energy intensity value for the water source. Chapter 5
The associated emission reduction is quantified by calculating emissions
associated with water supplied by the lower impact water source (which can
include the gray water or recycled water systems mentioned above), and
subtracting it from the emissions associated with the same volume of water using the
typical or baseline scenario water source.

Indoor Water Use

Similar to outdoor water use, indirect GHG emissions from indoor water use can be
reduced by decreasing water demand or using a
less energy-intensive water source. A project can
reduce its indoor water demand relative to
the baseline scenario by installing low-flow
and high-efficiency water fixtures and
appliances such as toilets, showerheads,
faucets, clothes washers, and
dishwashers.

Emission reductions associated with reduced water
demand will be directly proportional to the decrease in demand. The total percentage
reduction can be estimated by summing the reductions associated with each type of
water-saving feature, which can be obtained from such sources as the California Green
Building Standards Code or Energy Star standards. This total percentage would then
be multiplied by the project’s baseline demand, which should be available from the
project’s water assessment report. If the water assessment also has an estimate of
mitigated water demand, which incorporates the reductions associated with water-
saving features, then the reduction can be directly calculated as the difference between
baseline and mitigated values.

Emission reductions associated with lower-impact water sources can be quantified as
described above for outdoor water use.

Municipal Solid Waste

Solid waste generated at a site can directly produce GHG emissions via decomposition
or incineration; it also generates vehicle-based emissions from trucks required to
transport waste from its source to the waste handling facility. A reduction in the mass of
municipal solid waste sent to landfills would lower emissions associated with its
transport and treatment. This can be achieved by reducing the rate at which waste is
generated, or by diverting material away from the landfill via on-site composting, reuse,
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or recycling operations (although direct and transport-related emissions associated with
the alternate fates must be accounted for t00).

Most methods to quantify
municipal solid waste involve
[ ReCYCLING ) life-cycle assessments. The
fact sheets describe the
— inventory emissions and the

SRR available tools that should be
Source: Sonoma County
Integrated Waste Agency

——

used if the Local Agency or
project Applicant would like to
guantify the benefits of a solid
waste measure with respect to
a reduction in life-cycle
emissions.

Public Area and Traffic Signal Lighting

Energy use for lighting generates indirect GHG emissions. The amount of energy
required for lighting depends in part on the number and energy needs of the lamps.
Indirect emissions from lighting energy use can be reduced by installing energy-efficient
lamps that maintain the same efficacy beyond what is required to meet any government
standards. The replacement of existing, incandescent traffic signal lamps with light-
emitting diode (LED) versions will reduce traffic light energy use relative to the baseline.
New public lighting fixtures outfitted with energy-efficiency lamps will also use
less electricity than the existing baseline energy use. However, because
regulations require all new traffic lights to be LED-based, the methods in this
Report do not quantify a reduction associated with LED traffic
lights for new traffic intersections. Emissions reductions for
lighting-based mitigation measures are quantified as
percentages of the baseline emissions. The percentage
reductions for energy-efficiency lighting are based on a survey
of literature data.

Vegetation (including Trees)

As discussed in Chapter 3, vegetation incorporates carbon into its structure during its
growth phase, and thereby can remove a finite amount of carbon from the atmosphere.
The sequestration capacity of on-site vegetation is determined by the area available for
vegetation, and the types of vegetation installed. A project can increase the area
available for vegetation by converting previously developed land into vegetated open
space. Conversions from one type of vegetated land to another may increase or
decrease carbon sequestration, depending on the relative sequestration capacities of
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the land types. A third way to increase sequestration is by planting new trees on Chapter 5
either developed or undeveloped land.

The increase in carbon sequestration capacity is determined by calculating the ¢
total sequestration capacity of converted land, new vegetated land and trees; and then
subtracting the combined capacity of vegetated land or trees that are removed. Carbon
sequestration capacities for different land types (e.g. cropland, forest land) and for
different tree species classes are available from IPCC guidelines, and summarized in
Table E-2, in Appendix E.

Construction Equipment

Construction equipment typically uses diesel fuel and releases emissions based on the
amount of fuel combusted and emission factor of the equipment. Emissions can be
reduced by using equipment that emits fewer pollutants for the same amount of work.
—_____________ This s typically equipment powered through grid
electricity or hybrid technology. The exclusive use of
grid electricity eliminates the diesel emissions at the site
but would increase indirect electricity emissions.
However, grid-based emissions are typically small
compared to the emissions from the diesel-fueled
equipment (depending on the source of grid power).
Hybrid-powered equipment would decrease but not

' completely eliminate fuel use. The electricity for hybrid
equment is self-generated unless the equipment has plug-in capability, so it would not
increase grid-based electrical generation and the associated emissions there.

The emissions reductions in this category are determined by finding the difference
between the estimated mitigation emissions and the baseline emissions for construction
equipment. Emissions for the mitigated scenario may consist of direct emissions from
combustion fuel use, and/or indirect emissions from grid electricity. These would be
calculated using resources described previously, such as the OFFROAD database and
literature-based methodologies and values.

Transportation Transportation Mitigations

Transportation emissions can be reduced by improving the emissions profile of the
vehicle fleet that travels the roads, or by reducing the vehicle miles traveled by the fleet.
The majority of the measures quantified for this report focus on the reduction of VMT.
This can be accomplished by optimizing the location and types of land uses in the
project and its immediate vicinity, and by site enhancements to roads, and to bike and
pedestrian networks to encourage the use of alternative modes of transportation. Mode
shifts are also encouraged by implementing parking policies, transit system
improvements, and trip reduction coordination or incentive programs.
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The emission reductions in this category are determined by evaluating the elasticity of a
measure relative to the amount of vehicle miles traveled that may be reduced as a
result of the mitigation measure.

A few transportation measures in this Report are aimed at improving the emissions
profile of the vehicle fleet. These measures promote alternative fuel, hybrid or electrical
vehicles. The emission reductions in these measures are based on the improved
emission factors and on changes to the assumed vehicle fleet mix.

On-Site Energy Generation

Different modes of energy generation have different GHG emission intensities. Fossil
fuel-based generation emits GHG gases from combustion of the fuel, W|th the amount of
emissions depending on the quantity and type of fuel used. ST 4
Renewable energy generation, on the other hand, typically has
significantly fewer emissions, and some types do not have any
associated GHG emissions, such as photovoltaic systems and
solar hot water heaters (excluding lifecycle emissions, as
previously described in Chapter 3).

The emission reductions associated with using renewable non-
emitting energy generated on-site are quantified as the emissions
avoided because an equivalent amount of grid energy is not used.
To calculate this, the energy generated by the on-site system(s)
must be quantified, and then multiplied by the utility-specific emission factor for the type
of energy (e.qg. electricity, natural gas) being replaced. Energy generated on site is
usually used for building operations; hence, it is generally considered a mitigation
measure for building energy use.

Solar Array at Coronado Naval Base

Miscellaneou